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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation . 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The surface treated steel sheet characterized by having the phosphoric-acid zinc system coat 
which contains Mg on the front face of a zinc system plating steel plate, and having further the special 
coat which contains an orthophosphoric acid ester compound at the front face of this phosphoric-acid 
zinc system coat. 

[Claim 2] Said phosphoric-acid zinc system coat is a surface treated steel sheet according to claim 1 
which also contains nickel and Mn in addition to Mg. 

[Claim 3] Said phosphoric-acid zinc system coat is 0.5 to Mg:10.0 mass %, and nickel:0.1 -2.0. Mass % 
and Mn:0.5 -8.0 Mass % is contained and the content of Mn and nickel is following (1). Surface treated 
steel sheet according to claim 2 with which are satisfied of relational expression. 

Account [nickel] x7.6-10.9 <=[Mn] <=[nickel] xl 1.4 (1) However, [Mn] is Mn mass % and 

[nickel] is nickel mass %. 

[Claim 4] In said phosphoric-acid zinc system coat, it is Mg:2.0 -7.0. Mass % and nickel:0.1 -1.4 Mass 
% and Mn:0.5 -5.0 Mass % is made to contain and the content of Mn and nickel is following (2). 
Surface treated steel sheet according to claim 2 with which are satisfied of relational expression. 
[Account Mn] <=[nickel] xl 1.4 Mn mass % and [nickel of (2), however [Mn]] are nickel mass %s. 

[Claim 5] Said phosphoric acid zinc system coat has a granular phosphoric acid zinc crystal, and the 
magnitude is 2.5. Surface treated steel sheet according to claim 4 which is under mum. 
[Claim 6] Said special coat is a surface treated steel sheet given in any 1 term of claims 1-5 which 
contain Mg further. 

[Claim 7] The manufacture approach of the surface treated steel sheet characterized by making it apply 
and dry the water solution containing an orthophosphoric acid ester compound after performing 
phosphoric-acid zinc system processing to a zinc system plating steel plate using the phosphoric-acid 
zinc system processing liquid containing Mg. 

[Claim 8] The supply source of the orthophosphoric acid ester in said water solution is the manufacture 
approach of the surface treated steel sheet according to claim 7 which is one sort of triphenyl phosphate, 
tricresyl phosphate, hexose phosphate, phlyphosphate, phytic acid, and an inosine-phosphoric acid, or 
two sorts or more. 

[Claim 9] Said water solution is the manufacture approach of the surface treated steel sheet according to 
claim 7 or 8 which contains Mg ion further. 

[Claim 10] It is the manufacture approach of a surface treated steel sheet of Mg ion concentration in said 
water solution being 2-30 g/L, and having indicated the concentration of an orthophosphoric acid ester 
compound to claim 9 which is 5 - 500 g/L. 

[Claim 11] The supply source of Mg ion in said water solution is the manufacture approach of the 
surface treated steel sheet indicated to claim 9 which is one sort of a magnesium hydroxide, a 
magnesium oxide, a magnesium nitrate, a magnesium silicate, boric-acid magnesium, phosphoric-acid 
hydrogen magnesium, and phosphoric-acid 3 magnesium, or two sorts or more, or 10. 
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DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface treated steel sheet which was excellent in 
the hole-proof vacancy nature after the surface treated steel sheet mainly offered as a steel plate for 
automobile car bodies especially no painting, and electrodeposition coating, and a chemical conversion 
nature list at press-forming nature, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The steel plate which galvanized the zinc system is widely used, in order 
for the car-body reinforcement of an automobile to prevent falling by the activity under prolonged 
corrosive environment, and in our country, the zinc-nickel alloy plating steel plate and zinc-iron alloy 
plating steel plate which are mainly zinc alloy plating are used. 

[0003] These zinc system alloy plating has a trouble on the production which shows high corrosion 
resistance to the degree by alloying of what can be given to a steel plate by making zinc, nickel, and Fe 
alloy. 

[0004] Although a zinc-nickel alloy plating steel plate is manufactured by electroplating, it has the 
trouble of cost having to become high since nickel is expensive, and nickel content being controlled in 
the very narrow range (usually 12**1 mass %), and being hard to manufacture. 
[0005] Although a zinc-iron alloy plating steel plate can be manufactured by either approach of 
electroplating and a hot-dipping method, generally it is manufactured by the hot-dipping method in 
many cases. 

[0006] the alloy control which controls the iron content in a galvanization layer in the very narrow range 
like [ when manufacturing a zinc-iron alloy plating steel plate with electroplating ] the zinc-nickel alloy 
plating steel plate mentioned above is difficult ~ in addition, the Fe2+ ion in plating liquid tends to 
oxidize, and there is a problem that where of plating becomes unstable by this and cost becomes 
[ difficulty ] high as a result with manufacture. 

[0007] Moreover, although it is necessary to hold to an elevated temperature and to make it alloy a steel 
plate and zinc in manufacturing a zinc-iron alloy plating steel plate by the hot-dipping method after 
making the zinc fused on the steel plate front face put, there is a problem that it is difficult to 
manufacture a uniform alloy -plating layer, and quality is not stabilized under the effect of aluminum 
under the temperature and time amount for making it alloy, or melting zinc plating bath etc. 
Furthermore, cost becomes high as these results. As shown above, it has the problem that a zinc system 
alloy plating is difficult to manufacture, and cost becomes high further. 

[0008] Although the galvanized steel sheet which galvanized only zinc on the other hand could 
manufacture either electroplating or a hot-dipping method by low cost, they were rare. [ of being used 
for an automobile car body ] This reason is because it is easy to produce the hole vacancy of a steel plate 
by corrosion and there is an on-the-strength guarantee top problem of a car body, when just the 
galvanization of ****** is inadequate, it divides and a galvanized steel sheet is put to the bottom of 
corrosive environment over a long period of time. Moreover, a lot of zinc was easy to be accumulated in 
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an electrode at the time of welding, and there was a problem that the problem of shortening a life and 
press-forming nature of an electrode were inferior. 

[0009] By the way, in manufacture of an automobile car body, it welds, after carrying out press working 
of sheet metal of a steel plate or the plating steel plate, and after performing chemical conversion, 
electrodeposition coating, and spray painting one by one further, it is used as an automobile car body. 
[0010] Moreover, generally in the automobile car body, the part which is the easiest to produce a hole 
vacancy by corrosion is said to be the lower part of a door. This reason is that there is an inclination for 
the door lower part to have the structure where the water which trespassed upon that interior through the 
clearance between apertures etc. tends to collect, and for the speed of advance of corrosion to become 
quick compared with other parts for Body Manufacturing Division. 

[001 1] And about chemical conversion and electropainting, since the corrosion prevention effectiveness 
by spray painting is not expectable by a coating not turning around it since the lower part of a door has 
the narrow clearance in the spray painting of a surroundings **** thing to which it is carried out after 
that, the hole-proof vacancy nature after electrodeposition coating becomes important. Moreover, 
although chemical conversion liquid turns in the bag structured division with the severest corrosive 
environment also in it, electropainting does not spread but is exposed to corrosive environment as it is. 
Therefore, the engine performance in the case (painting [ no ]) where it does not electrodeposit, and the 
engine performance when [ both ] only electropainting is given (after electrodeposition coating) are 
important for hole-proof vacancy nature. 

[0012] Here, the technique which forms the coat containing Mg on a galvanization as an approach of 
raising the corrosion resistance of a galvanized steel sheet is indicated. 

[0013] For example, in JP, 1-3 12081, A, it is 0.1 on an electrogalvanizing layer. Although the surface 
treatment metallic material in which the phosphate coat containing Mg more than mass % was formed is 
indicated, the surface treatment metallic material in which the phosphate coat only containing Mg was 
formed has the actual corrosion of an automobile car body, and an inadequate result about the hole-proof 
vacancy nature in the combined cycle corrosion test which is well in agreement, although there is 
depressor effect about rust generating by the salt spray test. 

[0014] Moreover, since only Mg is contained in a phosphate coat, although the ingredient which made 
the phosphate coat which contains Mg 1 to 7% form on an electrolytic zinc system plating layer is 
indicated by JP,3-107469,A, and there is depressor effect about rust generating by the salt spray test also 
in this case, the actual corrosion of an automobile car body and a result are inadequate about the hole- 
proof vacancy nature in the combined cycle corrosion test which is well in agreement. 
[0015] furthermore, to JP,7-138764,A On the front face of a zinc content metal plating layer, it is the 
weight ratio (zinc/****) 2.504 about zinc and ****. : 1-3.166 : It contains by 1. And they are one or 
more sorts of metals chosen from iron, cobalt, nickel, calcium, magnesium, and manganese 0.06-9.0 
Although the zinc content metal plating steel plate in which the phosphoric-acid zinc compound coat 
contained with the content of weight % was formed is indicated Although this plating steel plate is 
excellent about the high-speed press-forming nature at the time of automobile car-body manufacture, it 
is not taken into consideration about corrosion resistance, and its hole-proof vacancy nature is not 
enough. 

[0016] Although the approach of processing in the water solution containing heavy magnesium 
phosphate, a condensed phosphate, or a boron compound, and heat-treating by 150 - 500 ** is indicated 
by JP,55-51437,B, and the corrosion resistance in a salt spray test improves by this approach, after 
electrodeposition coating, since the coating adhesion under a corrosion humid environment is bad to it, 
corrosion resistance is bad to it, and hole-proof vacancy nature is inadequate for it further again. 
[0017] In addition, in JP,4-246193,A, they are a magnesium oxide and a magnesium hydration oxide on 
a galvanization 10 - 5000 mg/m2 Although making it adhere is indicated, and the corrosion resistance in 
a salt spray test improves also by this approach, after electrodeposition coating, the corrosion resistance 
after painting, since the coating adhesion under a corrosion humid environment is bad is bad, and hole- 
proof vacancy nature is inadequate. 

[0018] Moreover, although the method of contacting the water solution containing 10-10000 ppm of Mg 
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is indicated, since chemical conversion is performed on the galvanization and the usual Mg salts (a 
chloride, a sulfate, oxide, etc.) are used for it although paint adhesion is improving to JP,58-130282,A, 
the hole-proof vacancy nature which is not painted [ after electrodeposition coating and ] is insufficient 
[ this approach ] for it, after performing chemical conversion to a galvanization. 
[0019] In JP,59-130573,A, it is 5-9000 ppm in a total amount about iron ion and magnesium ion after 
phosphate processing further again. Although the method of making a with a pH of two or more to 
contain water solution contact is indicated, since phosphate processing is performed on the galvanization 
and iron ion is included in processing liquid although paint adhesion is improving, this approach of the 
hole-proof vacancy nature which is not painted [ after electrodeposition coating and ] is insufficient. 
[0020] In addition, although the paint pretreating method for adhering and drying the water solution 
containing oxidization mold inhibitor, such as phosphate, and precipitate mold inhibitor, such as 
magnesium salt, is indicated by it after making a phosphate coat form in JP,57- 177378, A Since the 
principal components of a phosphate coat are phosphoric-acid iron, phosphoric-acid zinc, phosphoric- 
acid iron zinc, calcium phosphate, etc. and the water solution made to adhere after that is a simple water 
solution of phosphate and magnesium salt, the hole-proof vacancy nature which is not painted [ after 
electrodeposition coating and ] is inadequate. 

[0021] Moreover, the approach of applying to zinc or a zinc alloy galvanized steel sheet the water 
solution which made phosphoric ester, and Mg salt etc. and water soluble resin of a myo inositol contain 
is indicated by JP,59-29673,B. As substitution of a phosphoric-acid zinc chemical conversion coat 
currently conventionally performed as a paint substrate, for the purpose of the corrosion-resistant 
improvement by the storage time until it paints, on the other hand, a coat falls out easily at a cleaning 
process, and this approach aims at a phosphoric-acid zinc crystal being formed in homogeneity for the 
application which does not paint, or the application to which chemical conversion is carried out before 
paint. If this invention is followed, since a coat will fall out at the chemical conversion process of an 
automobile production process, the corrosion resistance of the part round which electropainting does not 
spread at a subsequent electrodeposition coating process does not improve at all, but the hole vacancy 
nature of a actual car body is inadequate. In addition, most press-forming nature which is the troubles of 
a galvanization is not improved. Moreover, the object more than the phosphoric-acid zinc processing 
coat of the former [ corrosion resistance / after paint ] and equivalent level was not obtained. 
[0022] 

[Problem(s) to be Solved by the Invention] The object of this invention suits advantageously as a rust- 
proofing steel plate for automobile car bodies, and it is to provide the hole-proof vacancy nature after no 
outstanding painting and electrodeposition coating, and a chemical conversion nature list with the 
surface treated steel sheet which has press-forming nature, and its manufacture approach, without the 
coat later mentioned at the chemical conversion process of an automobile production line falling out. 
[0023] 

[Means for Solving the Problem] The place which artificers studied wholeheartedly about the technique 
of solving the trouble in the conventional technique, By carrying out laminating formation of the 
phosphoric-acid zinc system coat containing Mg, and forming the special coat which contains an 
orthophosphoric acid ester compound on this phosphoric-acid zinc system coat on the front face of a 
zinc system plating steel plate A phosphoric-acid zinc system coat did not fall out in the chemical 
conversion process (phosphate chemical conversion process which is especially acid processing liquid) 
of an automobile production line, but it found out that the steel plate which was excellent in the hole- 
proof vacancy nature after no painting and electrodeposition coating and a chemical conversion nature 
list at press-forming nature was obtained. 

[0024] That is, when artificers inquired wholeheartedly, and the zinc system plating steel plate was 
covered with the phosphoric-acid zinc system coat containing Mg, it was clear and it was, it became 
clear that the hole-proof vacancy nature after no sufficient painting and electrodeposition coating was 
obtained. 

[0025] Moreover, although it is required at the chemical conversion process of an automobile production 
line to form the coat excellent in alkali-proof and acid-proof both sides on a zinc system plating steel 
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plate since it is put to lye at the time of cleaning processing and is put to acid liquid at the time of 
phosphate chemical conversion If the phosphoric-acid zinc system coat containing Mg was only formed 
on the zinc system plating steel plate, the phosphoric-acid zinc system coat containing Mg will fall out, 
and the hole-proof vacancy nature after no sufficient painting and electrodeposition coating will not be 
obtained. 

[0026] In this invention, like the above-mentioned coat configuration however, by forming said special 
coat in the front face of said phosphoric-acid zinc system coat As a result maintained in the condition of 
having stuck on the zinc system plating steel plate front face, without dropping out also in the chemical 
conversion process which can prevent omission of said phosphoric-acid zinc system coat, in addition 
also performs said special coat with an automobile production line Manufacture of the surface treated 
steel sheet possessing many above-mentioned engine performance was enabled. 
[0027] In addition, by making the special coat containing an orthophosphoric acid ester compound form 
Although the phosphoric-acid zinc system coat containing Mg is not certain as a reason which does not 
drop out at a chemical conversion process To the crosslinking reaction of orthophosphoric acid ester 
compounds, and the crosslinking reaction of an orthophosphoric acid ester compound and lower layer 
Mg content phosphoric-acid zinc system coat, according to in addition, a chelation operation with the 
metal ion of an orthophosphoric acid ester compound Mg, nickel, Mn, and Zn in a phosphoric-acid zinc 
system coat etc. — elution of a divalent metal ion is suppressed, and further, since it excels in adhesion 
with a substrate, it is imagined as what is depended on the coat excellent in alkali resistance and acid 
resistance having been formed. 

[0028] Furthermore, it found out that the hole-proof vacancy nature after electrodeposition coating 
improved further by containing nickel and Mn in a phosphoric-acid zinc system coat in addition to Mg. 
[0029] Especially, they are Mg in a phosphoric-acid zinc system coat, and nickel. And on attaining 
rationalization of the content of Mn, and a twist concrete target In a phosphoric-acid zinc system coat, it 
is 0.5 to Mg:10.0 mass %, and nickel:0.1 -2.0. Mass % and Mn:0.5 -8.0 Mass % is contained and the 
content of Mn and nickel is following (1). By satisfying relational expression It found out that the hole- 
proof vacancy nature after electrodeposition coating improved by leaps and bounds. 
[0030] 

Account [nickel] x7. 6-10.9 <=[Mn] <=[nickel] xl 1.4 (1) However, [Mn] is Mn mass % and 

[nickel] is nickel mass %. 

[003 1] Moreover, the thing for which artificers limit further the content of Mg, nickel, and Mn in a 
phosphoric acid zinc system coat to the specific narrow range among the above-mentioned 
configurations, That is, it is Mg:2.0 -7.0 in said phosphoric-acid zinc system coat. Mass %, nickel: 0.1 - 
1.4 Mass % and Mn:0.5 -5.0 Mass % is contained and the content of Mn and nickel is following (2). By 
setting up so that relational expression may be satisfied, that the both sides of hole-proof vacancy nature 
and press-forming nature improve also found out. 

[0032] [Account Mn] <=[nickel] xl 1.4 Mn mass % and [nickel of (2), however [Mn]] are nickel 

mass %s. 

[0033] In addition, in thinking improvement in press-forming nature as important, a phosphoric acid 
zinc system coat makes a phosphoric acid zinc crystal granular, and it is the magnitude 2.5 Carrying out 
to under mum is desirable. 

[0034] Moreover, when it is necessary to raise hole-proof vacancy nature further, it is desirable to make 
Mg contain further in said special coat. 

[0035] furthermore — the case where, as for said special coat, the coating weight per one side does not 
contain Mg — 0.01 - 2.0 g/m2 it is — the case where things are desirable and contain Mg - Mg 
conversion ~ the coating weight of 0.01 - 0.50 g/m2 and all coats — 0. 1 - 2.0 g/m2 it is ~ things are 
desirable. 

[0036] Moreover, the manufacture approach of the surface treated steel sheet this invention is in making 
it apply and dry the water solution containing an orthophosphoric acid ester compound, after performing 
phosphoric-acid zinc system processing to a zinc system plating steel plate using the phosphoric-acid 
zinc system processing liquid containing Mg. 
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[0037] In addition, it is suitable for the supply source of the orthophosphoric acid ester in said water 
solution that it is one sort of triphenyl phosphate, tricresyl phosphate, hexose phosphate, phlyphosphate, 
phytic acid, and an inosine-phosphoric acid or two sorts or more. 

[0038] Furthermore, when making Mg contain in said special coat, it is desirable to make Mg ion 
contain in said water solution. 

[0039] As for Mg ion concentration in said water solution, it is desirable that it is 2 - 30 g/L, and, as for 
the concentration of an orthophosphoric acid, ester compound, it is desirable that it is 5 - 500 g/L. 
[0040] In addition, it is suitable for the supply source of Mg ion in said water solution that it is one sort 
of a magnesium hydroxide, a magnesium oxide, a magnesium nitrate, a magnesium silicate, boric-acid 
magnesium, phosphoric-acid hydrogen magnesium, and phosphoric-acid 3 magnesium or two sorts or 
more. 
[0041] 

[Embodiment of the Invention] As a raw material of the surface treated steel sheet of this invention, zinc 
or a zinc system alloy-plating steel plate is used. Especially, since it is flexible by low cost, a pure 
galvanization is recommended. 

[0042] For the zinc system plating coat which constitutes a zinc system plating steel plate, the plating 
coating weight per one side is 20 - 60 g/m2. It is desirable that it is the range. Plating coating weight is 
20 g/m2. When it becomes the following, sufficient hole-proof vacancy nature is not obtained, and it is 
60 g/m2. It is because it is not only uneconomical, but press-forming nature and weldability are 
worsened, so it is not desirable to make a lot of zinc adhere although hole-proof vacancy nature is 
enough if it exceeds. 

[0043] In this invention, by forming the phosphoric-acid zinc system coat containing Mg on a zinc 
system plating coat, and forming the special coat which contains an orthophosphoric acid ester 
compound as the upper layer, omission at the chemical conversion process of said phosphoric-acid zinc 
system coat can be prevented, and the hole-proof vacancy nature and press-forming nature of the non- 
painted section improve as this result. 

[0044] In addition, the reason whose hole-proof vacancy nature of the non-painted section improves is 
considered because there is an operation which passivates Mg oxide and is delayed in the dissolution of 
the zinc in corrosive environment. 

[0045] Moreover, while the reason whose press-forming nature improves makes resistance between 
metal sides (between a galvanization front face and a metal mold front face) decrease, a phosphoric-acid 
zinc system coat The press-forming nature which is because it has an operation of a coat holding a press 
oil and preventing breakage on the galvanization coat by friction as a buffer between metal sides to the 
minimum, and was more excellent by making Mg contain in a phosphoric-acid zinc system coat 
especially is obtained. 

[0046] Furthermore, since Mg in a phosphoric-acid zinc system coat is not omitted at the chemical 
conversion process of an automobile production line by forming the special coat containing an 
orthophosphoric acid ester compound in the front face of a phosphoric-acid zinc system coat, either, 
hole-proof vacancy nature improves. 

[0047] Furthermore, it is desirable to also make nickel and Mn contain in a phosphoric-acid zinc system 
coat as a suitable operation gestalt in addition to Mg, and the hole-proof vacancy nature after 
electrodeposition coating improves by this. 

[0048] On limiting to the range which shows the content of Mg, nickel, and Mn in a phosphoric-acid 
zinc system coat below especially, and a twist concrete target Mg: 0.5 to 10.0 mass %, and nickel:0. 1 - 
2.0 Mass % and Mn:0.5 -8.0 In the range of mass % [nickel] x7.6-10.9 <=[Mn] <=[nickel] xl 1.4 [ and ] 
If Mg and nickel which fill relational expression, and Mn component are made to contain, the hole-proof 
vacancy nature after electrodeposition coating will be markedly alike, and will improve. 
[0049] Moreover, the component presentation in a phosphoric-acid zinc system coat is Mg:2.0 -7.0. 
Mass % and nickel:0.1 -1.4 Mass % and Mn:0.5 -5.0 It considers as mass %, and if Mg and nickel which 
fill the relational expression of [Mn] <=[nickel] xl 1.4, and Mn component are made to contain, it can be 
made to improve not only about hole-proof vacancy nature but about press-forming nature. 
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[0050] Hereafter, the circumstances of until are explained [ it comes to limit the component presentation 
in a phosphoric-acid zinc system coat to the above-mentioned range ]. Hole-proof [ after 
electrodeposition coating since a spray painting does not fully ride in part which is easy to result by 
corrosion in hole vacancy although it is common to carry out chemical conversion of the body setting up 
was finished by welding etc. after press working of sheet metal according to production process of 
automobile car body, to electrodeposit further, and to spray, but according to this paint corrosion 
prevention operation is not expectable ] vacancy nature becomes especially important. 
' [0051] When the galvanized steel sheet which performed chemical conversion and each above- 
mentioned paint one by one is put to the bottom of corrosive environment, a chemical conversion coat 
condenses with the moisture in corrosive environment (it comes to have the water of adsorption or 
bound water), and there is an inclination to become easy to produce paint film bulging, consequently for 
corrosion progress to become quick. 

[0052] For this reason, generally in the galvanized steel sheet for automobiles, preventing this 
condensation and improving the corrosion resistance after electrodeposition coating by making nickel 
and Mn contain, in that chemical conversion (phosphoric-acid zinc) coat, is performed. 
[0053] Moreover, if Mg is made to contain in a phosphoric-acid zinc coat, it is also known that 
corrosion resistance will improve. 

[0054] When Mg, nickel, and Mn could be made to contain in a phosphoric-acid zinc coat, according to 
the corrosion-resistant improvement effectiveness of Mg, and the synergistic effect of the both sides of 
the paint film bulging prevention effectiveness of nickel and Mn, artificers considered that the corrosion 
resistance after electrodeposition coating, especially hole-proof vacancy nature could improve, and 
inquired whol eheartedly . 

[0055] Consequently, when a proper quantity of nickel and Mn cannot be made to contain in said coat if 
Mg more than the specified quantity is made to contain in a phosphoric-acid zinc coat, but nickel more 
than the specified quantity and Mn were made to contain reversely in a phosphoric-acid zinc coat, it 
turned out that a proper quantity of Mg cannot be made to contain in said coat, and sufficient hole-proof 
vacancy nature is not obtained. 

[0056] Then, if Mg is limited to the range of 0.5 - 10.0 mass % as a result of advancing further 
examination for artificers to make Mg and nickel in a phosphoric-acid zinc coat, and both sides with Mn 
contain proper, while being able to aim at corrosion resistance improvement It found out that the hole- 
proof vacancy nature after electrodeposition coating improved especially by it becoming possible to 
make nickel's and Mn's of the amount which can demonstrate the paint film bulging prevention 
effectiveness 1 s contain, in addition attaining rationalization of the content of nickel and Mn. 
[0057] Namely, having limited Mg content in a phosphoric-acid zinc system coat to the range of 0.5 - 
10.0 mass % If [ than the above-mentioned range ] more, since hole-proof vacancy nature will not fully 
be obtained if there are few Mg contents than the above-mentioned range, and the amount which is 
extent to which ,the paint film bulging prevention effectiveness can demonstrate nickel and Mn cannot 
be made to contain on the other hand, It is because paint film bulging under corrosive environment 
becomes large and becomes inadequate [ hole-proof vacancy nature ]. 

[0058] In addition, it is Mg content in a phosphoric acid zinc coat 2.0-7.0 If it limits to the range of mass 
%, a phosphoric acid zinc crystal is granular, and the magnitude of the crystal is 2.5. As a result of 
becoming fine under mum, press-forming nature improves by leaps and bounds. Although the reason is 
not certain, if a phosphoric acid zinc crystal is granular and fine, it will think because sliding frictional 
resistance becomes small in contact to the metal mold at the time of press working of sheet metal. 
[0059] in addition, said Mg content - 2.0 ~ if it is under mass % - a phosphoric acid zinc crystal -- the 
shape of a scale — becoming (drawing 2 (a) --) (b) The magnitude of reference and its crystal is 2.5. It 
becomes more than mum, and is because the improvement effectiveness of press-forming nature 
becomes less remarkable, and said Mg content is 7.0. If mass % is exceeded The phosphoric acid zinc 
crystal itself becomes weak, and it is because the improvement effectiveness of press-forming nature 
becomes less remarkable. 

[0060] Drawing 1 makes the various galvanized steel sheets with which Mg contents in a phosphoric 
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acid zinc coat differ as an experiment. About these galvanized steel sheets, it pierces in the diameter of a 
blank of 100 mm. The diameter of punch : A press-working-of-sheet-metal trial is performed under 
50mmphi, diameter of dice:52mmphi, ************;] t (9806Ns), and the conditions for punch 
speed: 120 mm/, the result when evaluating press-forming nature — it is ~ an axis of ordinate — the 
punch load at the time of press working of sheet metal (t) — it is ~ an axis of abscissa — Mg content in a 
phosphoric acid zinc coat (mass %) it is — it means excelling in press-forming nature, so that said punch 
load is small. 

[0061] Moreover, drawing 2 shows the image image of SEM of the phosphoric acid zinc coat front face 
of the galvanized steel sheet which is four kinds from which Mg content in a phosphoric acid zinc coat 
differs. 

[0062] drawing 1 and drawing 2 to said Mg content — 2.0-7.0 if it limits to the range of mass % - the 
magnitude of that a phosphoric acid zinc crystal is granular and its crystal — 2.5 While becoming fine 
under mum, it turns out that press-forming nature is markedly alike and is improving. 
[0063] In addition, when one crystal here observed by the image image of SEM as it is granular is 
expressed like drawing 4 , the ratio of shorter side c / long side a is 0.2. What is exceeded is meant. 
[0064] Therefore, when it is necessary to raise press-forming nature further, it is said Mg content 2.0-7.0 
It is desirable to make it the range of mass %. 

[0065] Moreover, it is nickel content as shown in drawing 3 0. 1-2.0 They are the range of mass %, and 
Mn content 0.5-8.0 The range of mass % and the relational expression of [nickel] x7.6-10.9 <=[Mn] <= 
[nickel] xl 1.4 are satisfied, Namely, having limited to the proper range which shows the content of 
nickel and Mn to drawing 3 nickel content in a phosphoric-acid zinc system coat is 0. 1 . Under mass % 
and Mn content are 0.5. If it is under mass % since paint film bulging under corrosive environment 
becomes large and hole-proof vacancy nature is not fully obtained -- it is ~ on the other hand — nickel 
content - 2.0 mass % — exceeding ~ and Mn content — 8.0 If it mass % Exceeds and comes out 0.5 
which is the lower limit of the proper content range which mentioned Mg above in the phosphoric-acid 
zinc coat It is because it becomes very difficult to make it contain more than mass % and hole-proof 
vacancy nature is not fully obtained after all. 

[0066] Furthermore, when paint film bulging under corrosive environment becomes large, hole-proof 
vacancy nature is inadequate, if Mn mass % is under {[nickel] x7.6-10.9}, and Mn mass % is larger than 
{[nickel] xl 1 .4} on the other hand, it is Mg in a phosphoric-acid zinc coat 0.5 It is because it becomes 
very difficult to make it contain more than mass % and hole-proof vacancy nature is not fully obtained 
after all. 

[0067] Moreover, it is Mg content 2.0-7.0 While limiting to mass % It is slash within the limits of 
drawing 3 , and the above-mentioned proper range of the content of nickel and Mn is restricted to 
striping within the limits, That is, it is nickel content in a phosphoric acid zinc coat 0. 1-1 .4 They are 
mass % and Mn content 0.5-5.0 If it limits within limits with which it considers as mass % and the 
content of Mn and nickel is satisfied of [Mn] <=[nickel] xl 1.4 In addition to improvement in hole-proof 
vacancy nature, press-forming nature can also be raised. 

[0068] In this case, nickel content in a phosphoric acid zinc coat is 0.1. It is under mass % or Mn content 
is 0.5. If it is under mass % It is because paint film bulging under corrosive environment becomes large 
and hole-proof vacancy nature is not fully obtained, and, on the other hand, nickel content is 1 .4. It mass 
% Exceeds and ** or Mn content is 5.0. mass % Exceed. **, It is Mg in a phosphoric acid zinc coat 2.0 
It is 2.5, without a phosphoric acid zinc crystal's being a scale-like, and the magnitude of the crystal 
becoming fine, while becoming that it is hard to make it contain more than mass %. It is because it is 
still in the state more than mum, so the improvement effectiveness of press-forming nature is no longer 
acquired. 

[0069] In addition, the coating weight of a phosphoric-acid zinc system coat is 0.5 - 3.0 g/m2. It is 
desirable that it is the range. Said coating weight is 0.5 g/m2. It is because there is a possibility that the 
coat which the improvement effectiveness of the hole-proof vacancy nature after electrodeposition 
coating and press-forming nature is inadequate, and the adhesion of Mg formed in the upper layer and 
the coat containing an orthophosphoric acid ester compound is not acquired, but contains Mg and an 
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orthophosphoric acid ester compound at the chemical conversion process for automobiles may dissolve, 
in case of the following. On the other hand, said coating weight is 3.0 g/m2. Although hole-proof 
vacancy nature is enough if many, coat formation takes long duration, cost not only increases, but 
surface frictional resistance becomes large and press-forming nature deteriorates. In addition, the coating 
weight of a phosphoric-acid zinc system coat is 0.5 - 2.0 g/m2, considering the hole-proof vacancy 
nature after electrodeposition coating, and press-forming nature. It is more suitable that it is the range. 
[0070] Moreover, further improvement in hole-proof vacancy nature can be aimed at by making Mg 
contain in the special coat containing an orthophosphoric acid ester compound, the case where, as for 
said special coat, the coating weight per one side does not contain Mg — 0.01 - 2.0 g/m2 it is — the case 
where things are desirable and contain Mg ~ Mg conversion — the coating weight of 0.01 - 0.50 g/m2 
and all coats - 0. 1 - 2.0 g/m2 it is — things are desirable. 

[0071] The reason for definition of the above-mentioned coating weight of the special coat containing 
Mg If it is less than two 0.01 g/m in Mg conversion, even if it will be because the improvement 
effectiveness of non-painted hole-proof vacancy nature may not fully be acquired and will make [ more ] 
it by Mg conversion on the other hand than 0.50 g/m2 It is because the increase in cost by the activity of 
Mg beyond the need etc. is only caused and a possibility that it may become impossible to expect has 
the improvement effectiveness of the hole-proof vacancy nature which is not painted beyond it. 
Moreover, the coating weight of all coats is 0.1g/m2. In case of the following, bridge formation by 
orthophosphoric acid is not enough, there is an inclination for omission of Mg to advance at the 
chemical conversion process of an automobile production line, and, on the other hand, it is 2.0 g/m2. It 
is because there is an inclination for the prevention effectiveness of Mg omission by bridge formation to 
be unable to expect any more, but to become cost high even if it exceeds. 

[0072] Moreover, since the reason for definition of the above-mentioned coating weight of the special 
coat which does not contain Mg does not have a divalent metal ion (Mg) in a coat and it can demonstrate 
sufficient engine performance which can inhibit elution of the metal ion in a phosphoric-acid zinc 
system coat also with small coating weight that what is necessary is to chelate only with the metal (Mg, 
nickel, Mn, and Zn) ion in a lower layer phosphoric-acid zinc system coat, two or more [ 0.0 lg //m ] are 
enough as it. Moreover, the maximum reason for definition is as well as the case where Mg is contained 
because it becomes cost high. 

[0073] Next, the manufacture approach of a surface treated steel sheet of following this invention is 
explained. First, a galvanization coat is formed on a steel plate front face. What is necessary is just to 
form the above-mentioned zinc system plating coat by well-known electroplating or the hot-dipping 
method. 

[0074] In addition, since it is common that unescapable impurities, such as Sn, nickel, Fe, and 
aluminum, mix into that coat as for the zinc system plating coat formed by each galvanizing method, it 
also makes an object the zinc system plating coat which mixed these impurities unescapable in this 
invention. In this case, as for each content of the above-mentioned unescapable impurity in a zinc 
system plating coat, it is desirable that it is below 1 mass %. 

[0075] After forming the above-mentioned zinc system plating coat, phosphoric-acid zinc system 
processing is performed using the phosphoric-acid zinc system processing liquid containing Mg, and a 
phosphoric-acid zinc system coat is formed on a galvanization coat. 

[0076] Formation of a phosphoric-acid zinc system coat carries out spray processing of immersion 
processing or the processing liquid into processing liquid on the phosphoric-acid zinc system processing 
conditions shown in a table 1. It is desirable to perform surface control before this phosphoric-acid zinc 
system processing. 

[0077] And after forming the above-mentioned phosphoric-acid zinc system coat, the special coat which 
contains an orthophosphoric acid ester compound further is formed on this coat. 
[0078] Formation of said special coat is performed by applying the water solution containing an 
orthophosphoric acid ester compound, and drying. By this, bridge formation with lower layer Mg 
content phosphoric-acid zinc system coat and bridge formation of an orthophosphoric acid ester 
compound are formed. 
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[0079] Moreover, as for the supply source of the orthophosphoric acid ester in said water solution, it is 
desirable that it is one sort of triphenyl phosphate, tricresyl phosphate, hexose phosphate, 
phlyphosphate, phytic acid, and an inosine-phosphoric acid or two sorts or more, since the cross-Unking 
of the coat formed since the ratio of the orthophosphoric acid ion in 1 molecule was high is dramatically 
excellent when phytic acid is especially used as a supply source of orthophosphoric acid ester, there are 
very few omission at a chemical conversion process, and the hole-proof vacancy nature of the non- 
painted section is markedly alike, and improves. 

[0080] What is necessary is just to perform spreading of said water solution by the general methods of 
application, such as immersion, spray processing, a roll coat, and a bar coat. 

[0081] In addition, as for drying temperature, it is desirable to carry out on the conditions from which 
steel plate temperature becomes 50 - 250 **. In addition, with heating after water-solution spreading, 
temperature up may be carried out to predetermined temperature, and you may dry, and beforehand, this 
temperature may apply a water solution, after carrying out heating temperature up of the steel plate to 
predetermined temperature. 

[0082] Furthermore, when making Mg contain in said special coat, it is desirable to make Mg ion 
contain further in said water solution. 

[0083] In addition, as for the concentration of Mg ion in said water solution, it is desirable that it is 2 - 
30 g/L, and, as for the concentration of an orthophosphoric acid ester compound, it is desirable that it is 
5 - 500 g/L; 

[0084] That is, when Mg ion concentration in said water solution is less than 2 g/L, it is because there is 
little Mg coating weight and hole-proof vacancy nature may not fully be obtained, and is because Mg 
ion concentration exceeds 30 g/L and there is not only too much Mg coating weight, but it becomes easy 
to produce precipitate in a water solution with ** on the other hand. Moreover, when the concentration 
of an orthophosphoric acid ester compound is less than 5 g/L, bridge formation of a coat is inadequate, 
and since it is inferior to alkali resistance and acid resistance, it is because there is a possibility that a 
coat may fall out at the chemical conversion process of an automobile production line, and is because 
the coat bridge formation effectiveness beyond it is not not only acquired, but becomes cost high on the 
other hand even if it makes [ more ] concentration of an orthophosphoric acid ester compound than 500 
g/L. 

[0085] As for the supply source of Mg ion in said water solution, it is desirable to consider as one sort of 
a magnesium hydroxide, a magnesium oxide, a magnesium nitrate, a magnesium silicate, boric-acid 
magnesium, phosphoric-acid hydrogen magnesium, and phosphoric-acid 3 magnesium or two sorts or 
more. 

[0086] adopting the above-mentioned configuration by this invention from the above thing - ** - it 
carries out and the surface treated steel sheet which the phosphoric-acid zinc system coat containing Mg 
which has effectiveness in corrosion-resistant improvement did not fall out at the chemical conversion 
process of an automobile production line, either, and was excellent in the hole-proof vacancy nature 
after no painting and electrodeposition coating, chemical conversion nature, and press-forming nature 
with this is obtained. 

[0087] In addition, the place mentioned above cannot be passed for an example of the operation gestalt 

of this invention to have been shown, but various modification can be added in a claim. 

[0088] 

[Example] Next, the example of this invention is explained. The galvanization coat was formed in cold 
rolled sheet steel with the galvanizing method and coating weight which are shown in a table 2, and the 
phosphoric-acid zinc system coat was formed in the front face of this coat with the phosphoric acid zinc 
system processing liquid which contains Mg, nickel, and Mn which are shown in a table 1 by various 
concentration. In addition, after performing deoiling processing if needed before phosphoric acid zinc 
system processing, the usual surface control processing was performed. Then, while making the front 
face of this phosphoric-acid zinc system coat contain an orthophosphoric acid ester compound with a bar 
coating-machine painting method, said special coat was formed in it by applying the water solution 
which made Mg ion contain if needed, and making it dry so that the highest attainment board 
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temperature may become 150 ** with an electric furnace. In addition, the formation conditions of said 

special coat are shown in a table 3. The surface treated steel sheet obtained in this way performed the 

various trials shown below, and evaluated many properties. 

[0089] 

[A table 1] 
9 A,KMJ8£J»SSe&# 



HA S ■— 


5 — 30 g/L 




0. 5-3.0 g/L 


Ni 2 + 


0. I -10. Og/L 


Mn** 


0,3- 10. Og/L 


Mg t + 


3-60 g/L 




1 -150 g/L 




0, 1 -0. 8 g/L 




40 -60 «C 



[0090] 
[A table 2] 
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[0091] 
[A table 3] 
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[0092] [Hole-proof vacancy nature (non-painted corrosion resistance) According to the automobile car- 
body production process, each surface treated steel sheet performed chemical conversion by being 
immersed in phosphating liquid SD 2500 (Nippon Paint [ Co., Ltd. ] Co., Ltd. make) for 2 minutes, after 
performing surface control subsequently, the usual alkaline degreasing and.] Subsequently, sample After 
carrying out preburn in [ 165 degree-Cx ] 25 minutes, the repeat line investigated the rate of rust 
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generating area of ten days after for the cycle shown in the following for 1 time per and ten days day. 
About results of an investigation, "**" and rate of rust generating area 100 % were evaluated [ less than 
10% of rates of rust generating area / less than 50% of rates of "O" rust generating area ] as "x" 10% or 
more under for 50% or more 100 of rates of "O" rust generating area %. 

[0093] Account salt fog (35-degree-C, six h) -> desiccation (50 degrees C, three h) -> humidity (50 
degrees C, 14h) -> neglect (35 degrees C, lh) 

[0094] [Hole-proof vacancy nature (after [ electrodeposition coating ] corrosion resistance) According to 
the automobile car-body production process, each surface treated steel sheet performed chemical 
conversion by being immersed in phosphating liquid SD 2500 (Nippon Paint [ Co., Ltd. ] Co., Ltd. 
make) for 2 minutes, after performing surface control subsequently, the usual alkaline degreasing and.] 
Subsequently, electropainting was given by electrodeposted electrical-potential-difference 250 V using 
V-20 electrodeposition paint (bath temperature: 28-30 degrees C) by Nippon Paint [ Co., Ltd. ] Co., 
Ltd., it carried out by the ability having been burned for 20 minutes by 165 **, and the electrodeposted 
paint film (thickness: 10 micrometers) was formed. The sample after electrodeposition coating is the 
combined cycle corrosion test shown in the following after putting in a cross cut with a knife 1 time per 
day, and 100 The hole-proof vacancy nature after electrodeposition coating was evaluated by carrying 
out repeatedly over a day and measuring the maximum corrosion depth. 

[0095] Account salt fog (35-degree-C, six h) -> desiccation (50 degrees C, three h) -> humidity (50 
degrees C, 14h) -> neglect (35 degrees C, lh) 

[0096] [Rate of Mg immobilization in a chemical conversion process] The amount of Mg before and 
after performing the same chemical conversion as the above is measured with fluorescence X rays. (%) 
was comparatively made into the rate of Mg immobilization, and M **" and less than 50% of case were 
evaluated [ the case of the amount of Mg after the chemical conversion to the amount of Mg before 
chemical conversion where the rate of Mg immobilization was 80% or more ] for "O" and less than 80% 
50% or more of case as "x." 

[0097] [press-forming nature] - each above-mentioned surface treated steel sheet ~ 100mm the 
diameter of a blank - piercing — diameter of punch 50mmphi, diameter of dice 52mmphi, It [ of 
************ j (9806Ns), and punch speed 120mm - cylinder press working of sheet metal was 
performed by part for /, the visual judgment of breakage extent of a processing side (cylinder side face) 
was carried out, and the three-stage of "O", "**", and "x" estimated press-forming nature. In addition, 
when the breakage area of a coat side is less than 5%, "**" of u O" is the case where the breakage area of 
"x" of a coat is 30% or more when the breakage area of a coat is less than 30% 5% or more. In addition, 
the punch load meant that press-forming nature was so good that it is small, and presupposed that 
especially press-forming nature is excellent of the case where a punch load is below 3.4 1 (33342 N) in 
this invention. 

[0098] Compared with comparison material, the surface treated steel sheet of this invention has few 
omission of the coat in a chemical conversion process, and the hole-proof vacancy nature after no 
painting and electrodeposition coating is excellent, in addition it turns out that it is good also about 
chemical conversion nature (rate of Mg immobilization before and behind chemical conversion), and 
press-forming nature so that clearly from the assessment result of a table 3. 
[0099] 

[Effect of the Invention] It became possible to provide the hole-proof vacancy nature after no painting 
[ which was the surface treated steel sheet mainly offered as a steel plate for automobile car bodies, and 
was excellent with this invention, without a coat falling out at the chemical conversion process of an 
automobile production line ], and electrodeposition coating, and a chemical conversion nature list with 
the surface treated steel sheet which has press-forming nature. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

MWVVWVVVVVWWVVVVVVVVVVVVVVVVVVVVVVWVVVVVVVVVVVVVVS^ 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing which performed the press- working-of-sheet-metal trial about the various steel 
plates with which Mg contents in a phosphoric acid zinc system coat differ, and plotted the punch load 
at this time to Mg content in a phosphoric acid zinc system coat. 

[Drawing 2] (a) - (d) It is an image image when observing the phosphoric acid zinc system coat front 
face of the zinc system plating steel plate with which the contents of Mg, nickel, and Mn in a phosphoric 
acid zinc system coat differ and whose number is four by SEM, respectively. 
[Drawing 3] It is drawing for explaining the proper range of the content of Mn and nickel in the 
phosphoric acid zinc system coat formed on the zinc system plating steel plate of this invention. 
[Drawing 4] It is drawing for explaining the phosphoric acid zinc crystal of the shape of a grain formed 
on the zinc system plating steel plate of this invention. 

[Translation done.] 
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